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New TACC
Datacenter

- Before We Talk About
TACC

AThi s being Texase

A The new TACC datacenter Pickle
means UT-Austinis in 5
Congressional Districts,
despite spanning less than

20 miles J .
A TACC is in three districts! Main Campus
A (7 if you count the coastal BTG

facility and the —

observatory) Airport
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What is TACC?

A We are the UT and UT System Research Computing Facility

A We are also the largest NSF-funded national computing
center for open science (As well as NIST, NASA, NIH,
DARPA, DOD, etc.)

A *Research* Computing

A High Performance/ Supercomputing
A Al
A Analytics/Big Data

A 200+ Dedicated staff

To

Altogether, ~20k servers, >1M CPU cores, 1k GPUs

A About seven billion core hours over several million jobs per
year i for 3,000 projects and ~40,000 users per year.

While we are a national provider, we have *by far* the most computing resources of any University
in the country (and often the world) 7 in speed, diversity, support, real science capability, etc.

No one will catch us in the 2020s (without an investment in the hundreds of millions). A -



Who uses TACC?

At UT, about 70% of NSF grant recipients , and >50% of NIH grant recipients , are TACC
Users.

Around the country, users doing unclassified research at more than 400 institutions use TACC
on over 3,000 projects for year.

A Including a number of startups; large industry use us more for tech pathfinding.

Since itdés inception in 2001,7 100ki#oCwhichaase studands. w e |
A >30k use the resources in any given year.

TACC users have 4 Nobel prizes , many Gordon Bell prizes, and
computational achievements.

Access to TACC is provided through a variety of programs:
A NSF ACCESS and NSF Leadership Computing Programs and NAIRR Pilot (National Al Research Resource).
A UT-Austin and UT-System programs.
A Direct investment from partner institutions (Texas A&M, Texas Tech, North Texas, etc.).
A

Direct contracts through other agencies (though NSF provides some courtesy time to NIH, DOE, NASA, etc.).
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Who uses TACC?

A On our 4 largest systems, our many users submit 477 jobs an hour.

A Thatés a new submission every 7.5 seconds, 24x365

A A fij ob o -2048servbrs, forlup to 48 hours of runtime.

A Paradoxically, this is our greatest strength and weakness.

A As our usage is effectively 100%, 365 days a year, we are incredibly cost effective i replacing TACC with
commercial cloud resources would cost $400M-$500M *per year* for UT.

A Our number one user complaint is wait time. Also in the top 5 is limiting run time to 48 hours.

A But with a 48 hour | imit, and a submission every 7.5 s
to have no wait ti me.--$2Blinhdrdware,ardl th8 @wed foofprins of 5x alleot LS.

A 1lf we doubled the runti me, | 6dJ.need twice that to keep
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How Are We Funded?

A In the last 20 years, we have attracted well
over one billion dollars in National Science
Foundation funding.

A And tens of millions in other federal funding.

A Current commitments from the NSF are
another ~billion over the next 10 years.

A Last year, our research expenditures were
>$100Mé this year Wwi

In a typical year, 85-90% of our funding is external. For 2025:
Fed funding $90M

UT base budget is $2.4M
One time funds last year of $6M for Al-related hardware (CGAI and faculty hiring)

UT System ~$2M as part of a 5 year investment to support the other campuses. 5/13/202 5




The NSF Leadership Class Computing Facility

A A more capable follow-on to the
current (aging) NSF leadership
systems

A A more holistic and collaborative

view of how we su.
applicationso.

A Along term investment to match the
science missions we support.



A Literally, in this building.
A This Ranch will take us past an Exabyte.

A The last Ranch was to do 100PB (2018).
The one before, about 10PB. The one in
2006 was to do about 1PB.

Aand peopl e ask why
deleting old data.

A Data from last ~3 years: 90% of all data

A Al data generated by humanity since the
dawn of time until ~3 years ago: 10% of all
data.

A some scaling laws still work.
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Our #AnABridgeo

A Vista (Gigabyte/NVIDIA)
A ARM CPUs (not x86!)

A More Al-focused
A 600 fGlropper 06 Nodes
A 260 An@raced Nodes
A VAST Filesystem
A NextGen Infiniband.

A Entered production summer 2024
A Smooth Migration,
A 697,000 jobs as of this morning

bet ween
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Horizon (The First LCCF System)

A Accelerated: 2,000 GPU nodes with a Grace socket and two Blackwell
GPUs, 800Gb Infiniband (non-blocking).

A CPU: 4,750 Vera-Vera nodes, with two 88-core Vera sockets, 400Gb
Infiniband.

A Primary compute capability will be :
A <300 PF double precision (10x Frontera) (15-20x for most apps).
A More with emulation??
A ~10EF 6TF3209 preci sion.
A ~20EF bfloat16 precision
A ~80EF INT4/TF4, if you are into that kind of thing.

A All nodes built in the new Dell Integrated Rack infrastructure

A Shared filesystem, Infiniband connected, roughly 400 usable PB, 100%
Solid State. (8/16TB/s W/R).
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Horizon Deployment
A Horizon will replace Frontera
(39PF CPU, 2019)
A 8,368 CPU compute nodes _aa
A 90 GPU (360GPUS) compute nodes :,

A Frontera used 6MW, Horizon will
be double that.

A So this year has been about
building a new home, which is
now about complete.

A Partnered with Sabey
Datacenters in Round Rock, TX
to build out a hall to our specs.

11



Our New Facillity: Built to support

October 2025

September 2025 Raised floor install

Underfloor cooling install



_ N
Horizon Racks \

AAs we are usi ng the -NoIDHeAlI Bl awe&k waed é n GitNVILI mi t
cabinet.

A Also, they will weigh 6,000Ibs with liquid and rear doors. (~2 Honda Civics, depending on your
trim package).

A Horizon GPU racks will have 144 GPUs, and come in at about 215KW per rack.

A Horizon cPU (Vera) racks will come a little later, but in roughly the same form factor i
72 dual-socket nodes per cabinet, >100KW per rack.

A 28 GPU Racks, 66 CPU racks, 34 storage, switching, management racks, 128
cabinets total (smaller than Stampede i but a lot more power).

A Estimating ~13MW
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And a Little More on the Storage

A For me, 1985 was the first year | got a hard drive.
Al 6m hopef ul 2025 was the | ast year |

A Horizon storage is *all solid state*.

A From a bandwidth perspective, we will have 25x the total of all three scratch filesystems
provided on Frontera.

A But for the small file access patterns we see most of the time, we think we will see even
more to most apps.

AAandeé fingers crossedé the interruption t-i me
fatal ones) should go way down.

A The primary Horizon storage is VAST

A We also have deployments of VDURA and WEKA for some other parts of TACC in the
existing datacenter.
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We are currently deploying
A As of January 1. . .
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We have started to get some Grace -
Blackwell GPUs
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22 Racks on the Floor 4/1/26
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LCCF Updates

NN

NN

Next: John Desantis
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A Still lots of space to fill

A For scal e,

NSF Leadership-Class Computing Facility

t hat-6-5--A

onelle

ustin

23




I 11F PP 207 2rr




The Evolving Workloads

A What might we run on this and future systems?

A Last year, | argued that Al was not the end of HPC (still believe that by
the way).

A While | think we will have HPC workloads, Al workloads, Reduced Order
and Surrogate Model s, | Om now convi nce
run *more* HPC, not less.

ATo explore this, |l etdos | ook at more st
Stevens, Argonne).
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The Genesis
Mission

A National Strategy to Accelerate
Science Through Artificial Intelligence.

¥B0S7FF

AUTHORITY: Executive Order | November 24, 2625 #FF4D00
LEAD AGENCY: Department of Energy (DOE) + White House OSTP
LEADERSHIP: Dr. Dario Gil, Under Secretary for Science

ABBSTFF
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A Paradigm Shift: Closed-Loop Discovery

“It's Al for discovery, not automation.” — Department of Energy

Closed-Loop Al

Hypothesis Generation | “Anintelligent
Experimentation Platform

Al Agents reason across network capable
vast datasets. of sensing,
simulating, and
understanding

nature at every

Simulation scale.”

HPC models the
experiment.

Observation

Real-world data
capture.

Learning
Results re-train the
Foundation Model.

Experimentation
Robotic labs execute the test.

—_ PROJECT: AMERICAN SCIENCE INITIATIVE | DOC. REV: 3.2 | DATE: OCT 26, 2023
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Research Thrusts 1 & 2: The ‘Brain’
Physics Reasoning & Multi-Scale Integration

Spatial & Temporal Scale
< { | | | | | | } >

I | | | | I
10" m (Angstroms)/ 10% m (Kilometers)
Femtoseconds Scale-Bridging Architectures Centuries

7Thrust 1: Physics-Informed Al Thrust 2: Multi-Scale Integration

O Moving from pattern matching to a‘%ﬁ Bridging the gap between molecular
- ™  physics reasoning. @ 7" inputs and field-scale predictions.

3\\[(/% Neural architectures with built-in #4 Hierarchical architectures that

/I conservation laws (mass, energy) | explicitly reason across spatial :
e |

. . and symmetries. | and temporal scales. ¥

: - Al that can propose theoretical @@
"~ extensions to the Standard Model.
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